General procedure for the aza-Michael addition.
To an oven dried, argon purged 2-neck round bottomed flask fitted with an argon inlet and septum was added the requisite carbazole (1 equiv) and anhydrous THF (0.05 M). The reaction mixture was brought to 0 o C and n-butyllithium (1.05 equiv) was added dropwise. The reaction was stirred at 0 ºC for 30 minutes. The mixture was cooled to -78 °C. 1-Nitrocyclohex-1-ene (1.1 equiv) was added to the cold solution. The solution was allowed to reach -20 ºC and stirred until full consumption of the carbazole, as inferred by TLC analysis (hexane : ethyl acetate 20:1). The reaction was subsequently quenched with saturated aqueous NH 4 Cl solution and extracted with EtOAc. The organic phase was washed with water and brine, dried over magnesium sulphate and concentrated. The crude material (syn nitroalkane) was continued to the next step without further purification.
General procedure for the syn to anti epimerization of the aza-Michael addition adducts.
To the crude syn nitroalkane (1 equiv) in a round bottomed flask was added ethyl acetate (0.1 M), methanol (2 equiv) and triethylamine (2 equiv). The reaction mixture was stirred at 40 ºC until epimerization was complete as determined by 1 H NMR analysis of the epimeric protons. The reaction mixture was then concentrated to dryness. The crude material containing the anti nitroalkane was continued to the next step immediately.
General procedure for the reduction of the nitroalkane.
To the crude anti nitroalkane (1 equiv) suspended in a solution of EtOAc/nBuOH (1:3) in a Parr hydrogenation flask was added Raney Nickel (commercial slurry in water, 2 tsps per mmol of nitroalkane). The flask was then charged with a hydrogen atmosphere (3-3.5 bar) and shook for 12-24 hours. The reaction mixture was filtered through celite and rinsed with ethyl acetate (CAUTION: Raney nickel oxidizes exothermically, the filter cake must not be allowed to become dry) and concentrated. The residue was purified by flash chromatography (1-3% MeOH in DCM, deactivated silica) to obtain the racemic aminocatalyst as a white-yellow solid (70-89% yield over 3 steps).
General procedure for the resolution of the racemic catalyst.
To an oven dried, argon purged, round-bottomed flask was added rac-4 (3.56 mmol, 1 equiv) and anhydrous tetrahydrofuran (40 mL). The solution was cooled to 0 ºC and anhydrous pyridine (401 μL, 4.98 mmol, 1.4 equiv) was added followed by dropwise addition of (1R)-(−)-menthyl chloroformate (0.916 mL, 4.27 mmol). The reaction was then stirred for 12 hours at room temperature. The reaction was diluted with methylene chloride and washed with 2 M HCl solution, water and then brine solution. The organic phase was then dried over MgSO 4 , and concentrated to an off-white solid. The residue containing both menthyl carbamates of (S,S)-4 and (R,R)-4 was separated by flash chromatography (pentane:DCM 1:1) to afford both of the enantiopure menthyl carbamates of (R,R)-4 (first fraction) and (S,S)-4 (second fraction).
General procedure for the hydrolysis of enantiopure (-)-menthyl carbamate to give enantiopure catalysts 4.
To an oven dried, argon purged, two neck flask fitted with a condenser/argon inlet and septum was added the enantiopure (-)-menthyl carbamate (1 equiv) and it was diluted with anhydrous methylene chloride (0.1 M). To this mixture was sequentially added trifluoroacetic acid (10 equiv) and trifluoromethanesulfonic acid (3 equiv). The green reaction mixture was heated to reflux for exactly 2 hours, then cautiously quenched with a saturated solution of NaHCO 3 , and extracted with methylene chloride (2 x 20 mL). The organic phases were combined, washed with water, brine and dried over MgSO 4 before being concentrated. The enantiopure catalyst 4 was obtained after flash chromatography (1-2% MeOH in DCM, deactivated silica) as a white solid: 50-60% yields for (R,R)-4 and 55-70% yields for (S,S)-4 over 2 steps.
General Procedure for the determination of enantiomeric excess of the aminocatalysts 4. The catalyst 4 (2 mg) was added to a small sample vial and dissolved in methylene chloride (200 uL), followed by the addition of one drop of triethylamine and one drop of 1-fluoro-2,4-dinitrobenzene (Sanger's reagent). The crude material was then filtered through a pipette filled with silica gel using a solution of hexane:EtOAc (9:1). Only the brightly colored portion of the filtrate was collected, and diluted for injection in the HPLC equipped with a chiral stationary phase column.
(1S,2S)-2-(3,6-di-tert-butyl-9H-carbazol-9-yl)cyclohexan-1-amine 4b 1 
C. General Procedures for the for the Enantioselective Iminium Ion Radical Trap
A 5 mL argon-purged glass vial was charged with the tetrabutylammonium decatungstate photocatalyst (TBADT, 0.01 mmol, 5 mol%), the chiral carbazole-derived primary amine catalyst (S,S)-4 (0,04 mmol, 20 mol%), benzoic acid (0,04 mmol, 20 mol%), and tetrabutylammonium tetrafluoroborate (0.2 mmol, 100 mol%). To the vial was then added anhydrous acetonitrile (400 µL), β-methyl cyclohexenone 1a (0.2 mmol, 1 equiv) and 2-methyl benzodioxole 2b (0.6 mmol, 3 equiv). The vial was further flushed with argon, closed with a Teflon-coated cap, and sealed with Parafilm, and then placed into a 3D-printed plastic support mounted on an aluminium block fitted with a 365 nm high-power single LED (λ = 365 nm, irradiance = 60±2 mW/cm 2 , as controlled by an external power supply and measured using a photodiode light detector at the start of each reaction; the set-up is detailed in Figure S1 ). This set-up secured a reliable irradiation while keeping a constant distance of 1.5 cm between the reaction vessel and the light source. No stirring was applied and the irradiation was maintained for the indicated time. The reaction was then diluted with methylene chloride (5 mL) and passed through a pad of silica. The volatiles were removed in vacuum and the residue was purified by column chromatography to give product 3b in the stated yield and optical purity. Figure S1 . Reaction set-up and the illumination system. The light source for illuminating the reaction vessel consisted in a 365 nm high-power single black LED (λ max = 365 nm) commercialized under the name of 365nm UV LED Gen 2 Emitter LZ1-00UV00. It was purchase from LED Engin. The LZ1-00UV00 365nm UV LED Gen 2 Emitter is a single LED which provides 2.7 W power centered at 365 nm.
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Purification of compound 3b by flash column chromatography on silica gel: gradient eluent from pure hexane to 9:1 hexane: diethyl ether.
The enantiomeric excess of 3b was determined by UPC 2 analysis using the following conditions: Daicel Chiralpak IC-3 column with a gradient (100% CO 2 to 60/40 CO 2 /EtOH over 4 minutes, curve 6), flow rate 3 mL/min, λ = 283 nm: τ Major = 2.21 min, τ Minor = 2.27 min.
Catalyst 4b and 4e afforded the compound with an enantiomeric excess of 88%. Catalyst 4f, 4g and 4h afforded the compound with an enantiomeric excess of 87%.
Products 3a and 3b were fully characterized and the data are in agreement with literature (3).
D. Kinetic Studies
All kinetic experiments were conducted using the set-up detailed in Section C and depicted in Figure S1 , and an illumination system (HP black LED, λ max = 365 nm) with an irradiance of 60±2 mW/cm 2 . This ensured the reactions not to be light limited. The reaction between β-methyl cyclohexenone 1a and 2-methyl benzodioxole 2b to afford the radical conjugate addition product 3b was chosen as the model for the kinetic studies (Scheme S1). We applied the method of initial-rate kinetics, monitoring the progress of the reactions by 1 H NMR analysis and following the conversion until 15%. The initial rates were plotted against concentration to obtain straight lines. Our initial-rate kinetic studies required an independent reaction to be performed for every datapoint at different times. Two independent series of kinetic investigations were performed using both carbazole-based aminocatalysts 4b and 4e, which provided similar and reproducible kinetic profiles.
Scheme S1: The model reaction for the kinetic studies.
Procedure for the initial-rate kinetics: Three sets of reactions with equivalent concentrations of each reactant, except for the component whose order is being measured, were carried out in three identical 5 mL glass vials. The vials containing the reaction mixtures were positioned 1.5 cm away from the light source. Each one was irradiated from the bottom with a HP LED centered at 365 nm irradiating with 450 μA (irradiance of 60±2 mW/cm 2 ) without stirring. This procedure was repeated 4 times quenching the reactions at different time intervals and the whole experiment was repeated twice. The model reaction was set up utilizing a stock solution containing 105 mg of the aminocatalyst (4b or 4e) (0.28 mmol, 20 mol%), 34 mg of benzoic acid (0.28 mmol, 20 mol%), 464 mg of NBu 4 BF 4 (1.4 mmol, 1 equiv), 231 mg of TBADT (0.07 mmol, 5 mol%) dissolved in 2.8 mL of anhydrous acetonitrile. To this solution (0.1 M in 4), 158 μL of 3-methyl-2-cyclohexenone 1a (1.4 mmol, 1 equiv) and 560 μL of 3-methylbenzodioxole 2b (4.2 mmol, 3 equiv) were sequentially added. After irradiating for the indicated time, the conversion of both substrates (3-methyl-2-cyclohexenone 1a and 3-methylbenzodioxole 2b) into the final product 3b was determined by 1 H NMR analysis of the crude reaction mixture. The reaction is clean and nor byproducts or substrate decomposition has been observed. 
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To measure the order with respect to each component, we varied the concentration of the reagent under study in the following ranges:
 As shown in Figure S2 , the rate of the model reaction catalyzed by 4b was found to linearly correlate with the light intensity to then reach a standstill for irradiances higher than 40 mW/cm 2 . All the following kinetic studies were performed using the set-up discussed in Figure S1 and an illumination system (HP black LED, λ max = 365 nm) with an irradiance of 60±2 mW/cm 2 . This ensured the reactions not to be light limited. As shown in Figure S3 , a 0.1 M (20 mol%) concentration of benzoic acid provided for the highest reaction rate. All other kinetic experiments were conducted using a 1:1 catalyst 4:benzoic acid ratio (20 mol%). As shown in Figure S4 , a correlation is observed between the reaction rate and the electronic properties of the carbazole moiety contained in the aminocatalysts 4. The larger the reduction potential of (and the more electron poor) the carbazole tethered to the aminocatalyst, the faster the reaction proceeds. As shown in Figure S5 , a first-order dependence in [4] was determined. As shown in Figure S6 , a saturation kinetics profile with respect to [1a] was observed for both catalysts 4b and 4e. It was confirmed by Lineweaver-Burk plot. As shown in Figure S7 , a zeroth-order dependence in [2b] was determined. As shown in Figure S8 , a zeroth-order dependence in [water] was determined. As shown in Figure S9 , when doubling the amount of photocatalyst (from 5 to 10 mol%), no change in the reaction rate was observed. However, lowering the amount of TBADT to 2.5 or 1.25 mol% decreased the rate of the model reaction, indicating a saturation kinetic profile in [TBADT] . This profile was confirmed by the Lineweaver-Burk plot. Figure S10 ).
E. Spectroscopic Studies on the Equilibrium of Iminium Ion Formation
The protonated free catalyst 4b·PhCO 2 H, the imine F-1, and the iminium ion A-1 were detected in a ratio of 1:0.3:1.3, respectively ( Figure S10 ). These spectroscopic studies are consonant with the notion that a definitive resting state for catalyst 4b cannot be identified, with the catalyst concentration shared between different closed-shell intermediates. Interestingly, the non-protonated free catalyst 4b was not detected. The assignment of the different species was made on the basis of diagnostic NMR peaks extrapolated by the characterization data of authentic samples (see following Section E.1), as discussed below:
F. Optical Absorption Spectra
All the spectra were recorded in acetonitrile, using the same concentration as in the reaction conditions, in a 1 mm Hellma Quartz SUPRASIL ® cuvette. Due to the high concentration of the solutions, short path cuvettes were employed in order to avoid signal saturation. The absorption spectra recorded after irradiation with a high power LED centered at 365 nm was performed in the same vessel used for the irradiation of the sample, a 1 mm Hellma Quartz SUPRASIL ® cuvette closed with a Teflon cap.
F1. Mixtures of TBADT and 2b
Figure S11. Optical absorption spectrum, recorded in CH 3 The solution containing a mixture of benzodioxole 2b and photocatalyst (TBADT) did not shown any color (blue line in Figure S11 ). Upon irradiation with a high power LED centred at 365 nm, an intense blue color developed, as evinced by the appearance of characteristic peaks clearly observable in the absorption spectrum, with maxima at 630 nm and 980 nm (red spectrum in Figure S11 ). It is know that the reduced photocatalyst TBADT-H and its disproportionated byproduct [H 2 W 10 O 32 ] 4 are blue in solution (7). 2 ). Purple spectrum: same mixture as for the blue and red spectra, excluding the enone 1a: the spectrum was recorded after irradiating for 30 minutes with a high power LED centred at 365 nm (irradiance = 60±2 mW/cm 2 ). The fact that, in the absence of 1a, the spectrum does not show the characteristic new band at ≈800 nm (observable in the red spectrum instead) further corroborates that the carbazoliumyl radical cation (which can be generated only in the presence of enone 1a) is responsible for the appearance of this peak.
A series of model reactions were performed in CH 3 CN under the standard conditions but in quartz cuvettes and their absorption spectra were acquired. The mixture containing all the reaction components, without illumination, did not absorb in the visible region (blue spectrum in Figure S12 ). Upon irradiation (using a high power black LED, λ max = 365 nm, with an irradiance of 60±2 mW/cm 2 ), also after an irradiation time as short as 10 minutes, the absorption spectra of the overall reaction displayed three maxima in the visible region at 630, 800, and 900 nm (red spectrum in Figure S12 ). As a control experiment, the absorption spectrum of an identically irradiated solution containing a mixture of the TBADT photoredox catalyst and the radical precursor 2b was recorded (same experiment as discussed in Figure S11 ). The green spectrum in Figure S12 displays characteristic peaks with maxima at 630 nm and 980 nm, but it lacks the newly formed band at ≈800 nm, which can be clearly observed in the red spectrum instead. The purple spectrum in Figure S12 displays the absorption of an irradiated mixture of all the components of the reaction mixture excluding the enone 1a. The fact that, in the absence of 1a, the spectrum does not show the characteristic new band at ≈800 nm (observable in the red spectrum instead) further corroborates that the carbazoliumyl radical cation (which can be generated only in the presence of enone 1a upon radical conjugate addition to the iminium ion) is responsible for the appearance of this peak.
The absorption spectra of irradiated solutions of the reaction mixture and solutions containing only TBADT and 2b were acquired 8 times recording the absorption spectra after different times of irradiation (10, 20, 30, 37, 45 and 60 minutes) -these experiments provided identical results. F.3 Preparation and Characterisation of the Shelf-Stable Carbazoliumyl Radical Cation Salt 7 3,6-di-tert-butyl-9-cyclohexyl-9H-carbazole was prepared according to (3) . To an oven-dried, argon purged vial was added lithium tert-butoxide (152 mg, 1.9 mmol, 1.9 eq.), 3,6-di-tert-butyl-9H-carbazole (279 mg, 1 mmol, 1 equiv) and copper(I) iodide (19.5 mg, 10 mol%). The flask was evacuated and back-filled with argon three times before acetonitrile (4 mL) and cyclohexyliodide (250 µL, 1.9 mmol, 1.9 eq) was added. The reaction was placed in an ice-bath and irradiated with a 100 W Hg-Lamp positioned directly above the vessel for 12 hours. The mixture was then diluted with methylene chloride and filtered through Celite before concentration to give a brown residue. The product was purified by flash chromatography (1% Et 2 O in hexanes) to give the product as a white solid, 286 mg (79%). 1 3,6-di-tert-butyl-9-cyclohexyl-9H-carbazoliumyl hexachloroantimonate was prepared according to (3) . To an oven-dried, argon purged vial was added 3,6-di-tertbutyl-9-cyclohexyl-9H-carbazole (36.2 mg, 0.1 mmol, 1 equiv) and anhydrous methylene chloride (1 mL). The solution was then cooled to 0 o C before antimony(V) pentachloride (158 µL, 0.158 mmol, 1 M in DCM, 1.58 eq.) was added. An instantaneous reaction took place causing the solution to turn dark green. The reaction was allowed to stir at 0 o C for 20 minutes before it was diluted with anhydrous hexanes and stirred until precipitation of the product had completed. The green suspension was filtered in an inert atmosphere and washed with anhydrous hexane before drying under high vacuum to give the title compound as a dark green solid, 51 mg (73% yield). This compound was stable for months if stored in a desiccator. The UV-Vis spectrum of 7 is shown in Figure S13 . 
G. Computational Studies

G1. Computational Details
All the computations performed in this study were carried out with Density Functional Theory (DFT, 8) and its Time Dependent variant (TDDFT, (9) (10) (11) (12) . All the minimum energy structures of the potential energy surface were fully optimized using the global hybrid functional B3LYP (13) (14) (15) and the 6-31G(d) basis set, and confirmed by harmonic frequency computations. Solvent effects (acetonitrile) were taken into account by the means of the polarizable continuum model (PCM) in the linear response formalism (16) (17) (18) . TDDFT computations were performed at the B3LYP/6-31G(d)/PCM level of theory on minimum energy structures. In order to confirm the nature of transitions, calculations employing a range separated functional (CAM-B3LYP, 19) on B3LYP same geometries were performed. All computations were carried out using the Gaussian 09 Rev C.01 suite of programs (20) . 
G2. Computed Minimum Energy
G3. Computed Absorption Spectrum of Intermediate D-1
We used TDDFT methods to compute the absorption spectrum of intermediate D-1, which confirms the intense absorption peak in the red portion of the UV-Vis spectrum ( Figure S14 ). The modeled band, centered at 758 nm, compares well with the experimentally observed band (purple line), providing further support for the carbazoliumyl radical cation intermediate D-1 being responsible for the peak experimentally observed at ≈800 nm. 
G4. Computed Absorption Spectrum of the Shelf-Stable Carbazoliumyl Radical Cation Salt 7
To verify whether the level of theory adopted was adequate for the molecular systems under investigation, trial simulations of the absorption spectrum of the carbazoliumyl radical cation 7 were generated (see Section F3 for the absorption spectrum of the authentic sample of 7). To confirm the nature of transitions, further calculations were carried out using a range separated functional (CAM-B3LYP), which fully confirmed the previous computational results. For 7, we computed a vertical transition centered at 759 nm ( Figure S15 ). The good outcomes of these simulations confirmed the suitability of the global hybrid functional (B3LYP) used for simulating the absorption spectrum of intermediate D-1, reported in the previous section G3. In all voltammograms, a first reversible oxidation, corresponding to the oxidation of the carbazole moiety to give the carbazole radical cation, is followed by an additional irreversible oxidation at about +1.4 V, which is due to the oxidation of the primary amine moiety within the aminocatalyst 4, are observed. In addition, in the voltammogram of 4f an extra oxidation, corresponding to further oxidation of the carbazole radical cation, is observed. The electrochemical characterization of catalysts 4a, 4c, and 4d is detailed in (3). 
